The same facial expression will be seen as expressing different types and degrees of emotion, depending on what other faces are seen. A relatively neutral face seems sad when presented alongside a happier face, happy alongside a sadder face. A relatively unhappy face seems sad when presented alongside an angrier face, angry alongside a sadder face. The specific emotion seen in a face can be predicted by combining the idea that human judgment is relative with a model of the scale implicit in the judgment of emotion. In that model, categories and dimensions descriptive of feelings are interrelated in a systematic fashion: Categorical descriptors such as happy, sad, calm, and angry are at specific locations around the periphery of an emotion judgment space defined by degree of pleasure and degree of arousal.
. A two-dimensiona! map of emotion space. (On the left are ratings of 28 verbal descriptors of feelings. On the right arc ratings of 19 facia! expressions used as anchor stimuli in Experiment 1. Each expression was posed to exemplify a particular emotion category: At contentment, Aj happiness, A ? happiness, A 4 excitement, A 5 surprise, AS surprise, A 7 fear, A 8 fear, A, anger, A, 0 anger, A,, disgust, A u disgust, A,} sadness, A t * sadness, A^ boredom, A^ boredom, A 17 sleepiness, A ]8 sleepiness, A 15 calm. Scores were derived from verbal ratings with the potential range of -24 to +24 on each dimension; degree of pleasure, the horizontal axis, and degree of arousal, the vertical asis.) are bipolar dimensions. The horizontal axis is a continuum ranging from extreme displeasure through a neutral point to extreme pleasure. The vertical axis, degree of arousal, is a continuum ranging from sleep through a normal waking state to extreme arousal. The high end of this axis could be called "frantic excitement," provided that it is not thought of as necessarily positive or negative.
Emotion-related categories fall in an approximately circular order around the perimeter of the space. Beginning at the right end of the horizontal axis, we see pleased and then, as we move counterclockwise and arousal increases, happy and then excited. Near the top of the vertical axis is aroused and then, tipping onto the unpleasant side, alarmed. Further counterclockwise movement shows high arousal becoming more unpleasant in afraid, angry, and \\va\frustrated. With arousal now decreasing, we see miserable near the horizontal axis and later sad. At the bottom of the vertical axis is tired and sleepy. After this we move on to more pleasant states, such as relaxed and calm. Further movement returns us to satisfied and pleased, completing the circle.
The emotion space is a geometric metaphor for the internal scale on which any facia! expression is judged. Some regions of the space are thus more emotional than others (Fehr & Russell, 1984) , just as some expressions are more emotional than others. To judge the meaning of a particular facial expression is to place that expression within the emotion space. Its location in the space can be described in two equivalent ways: Cartesian coordinates-its values on the horizontal and vertical axes-reflect its degree of pleasure and degree of arousal, respectively. Polar coordinates-its distance from the origin and its angle measured from the right side of the horizontal-reflect its extremity (intensity) and emotional quality, respectively. (The right half of Figure 1 shows where 19 facial expressions fall in the emotion space. Subjects were asked to rate the degree of pleasure and degree of arousal conveyed by each expression. These 19 include prototypical expressions of "basic" emotions as well as expressions of less emotional states, such as sleepiness and contentment; these expressions are described more fully later.)
Categorization of a facial expression is not an either-or decision. It is a matter of degree, depending on how close the expression and the category label fall in the emotion space {Russell & Bullock, I986a). Nor will only one category label apply to an expression. The applicability of any category label to any facia! expression is hypothesized to be inversely proportional to the distance between the two.
The model just outlined has its roots in Woodworth (1938) and Schlosberg's (1954) observation that some emotion labels are often used interchangeably, some occasionally so, and some never so. By analyzing the extent to which different labels were applied to the same facial expressions, they derived a simple representation of the relations among emotion categories, a model in which categories fall in a circle (Woodworth & Schlosberg, 1954) . In turn, the circular arrangement suggested the two underlying dimensions. Methods as different as Wundt's (1912 Wundt's ( / 1924 introspections and Osgood's(l966) factor-analytic studies of semantic differential ratings suggested similar dimensions, and today considerable evidence exists to support a structural model of this sort (Russell, 1980 (Russell, ,1983 Russell & BuRock, 1985 ,19863, 1986b .
The second idea on which the present study is based is the relational character of judgment, as described by different theories of how the stimulus context provides a frame of reference anchoring the scale of judgment (e.g., Helson, 1964; Parducci, 1965; Upshaw, 1984;  for the historical antecedents of these theories, see Warren, 1985) . The judgment of a facial expression is not fixed by its particular physical features but rather depends on how it compares with other expressions. The relational character of affective judgments has been demonstrated in studies of various stimuli (Brickman, 1975; Hunt & Volkmann, 1937; Manstead, Wagner, & MacDonald, 1983; Parducci, 1968; Russell & Lanius, 1984) , including studies of the judged intensity of happy and sad facial expressions (Manis, 1967; Thayer, 1980a Thayer, , 1980b .
According to the present relational approach to the perception of emotion, we should be able to find shifts not only in the judged intensity of the emotion seen in a face, but shifts throughout emotion space, including shifts from one category to another. The same neutral expression might seem sad when presented alongside a happier face, happy when alongside a sadder face. The same unhappy expression might seem angry when presented alongside a sadder face, sad when alongside an angrier face. In some circumstances, the identical photograph of an actor's face might be variously interpreted as sad, interested, calm, or upset, depending on the previously seen face. The specific emotion seen should be predictable by combining a relational approach to judgment with the geometric model of Figure 1. To illustrate this idea, consider a set of observers asked to judge the rather neutral facial expression of the woman shown in the left half of Figure 2 (a stimulus we call the target stimulus). When 30 observers rated the degree of pleasure (P) and the degree of arousal (A) of the feeling expressed in her face, they placed the target stimulus near the center of the emotion space. On dimensions with scale values potentially ranging from -24 to 24, this expression fell at P = -3.1, A = -1.3. This point is labeled Target in Figure 3A .
Next, consider another set of observers whose context had been altered by requiring them to rate an anchor stimulus just before rating that same target stimulus. The anchor was the smiling expression of the man shown on the right of Figure 2 (a stimulus we call Anchor 1). These observers' ratings of pleasure and arousal for Anchor 1 placed it at point A, in Figure 3A . In addition to its P and A coordinates, it will be helpful to use AI'S polar coordinates: Thus, Anchor 1 falls at a distance of 10.83 units from the origin (P = 0, A = 0) and at an angle of 7.28°m easured from the right side of the horizontal. The question is: How will the observers who have seen Anchor 1 perceive the target stimulus?
According to the thesis to be defended here, seeing Anchor 1 should shift the scale of judgment, displacing the target stimulus in the opposite direction. Much as in the principle of action and reaction, the anchor "pulls" the emotion space toward itself, which corresponds to "pushing" the target in precisely the opposite direction. The direction of displacement should differ by 180° from the angular coordinate of the anchor. Because the anchor is up and to the right, the target should shift down and to the left, specifically at an angle of 187.28' (i.e., 180' + 7.28°), measured from the right side of the horizontal. The anticipated shift is illustrated in Figure 3A . What is equally important is that the shift in pleasure and arousal should correspond to a shift in the category of emotion seen in the target. The shift down and to the left should increase the probability of the target being placed in categories in that region, such as sad, and should decrease the probability of its being placed in categories in the opposite quadrant, such as interested.
Our geometric presentation of these ideas may imply more precision than exists in our ability to measure and predict the exact message seen in a face. But mathematical language does have the advantage of suggesting specific and testable hypotheses, some of which were explored here in six experiments.
Experiment 1: A Neutral Target Anchor 1 was one of 19 anchor stimuli used in an experiment to test the specific predictions just stated. In all experimental conditions, subjects rated an anchor stimulus before rating the same target stimulus. In the control condition, subjects rated the target alone.
Method
Subjects. Subjects were 315 paid female volunteers from the University of British Columbia.
Stimuli. The target stimulus was the woman's face shown on the left in Figure 2 . The 19 anchor stimuli were chosen to represent a broad range of slates. The majority were taken from Ekman and Friesen's (1976) Pictures of Facia! Affect to represent happiness, surprise, fear, anger, disgust, and sadness. Others were taken from our own collection to represent excitement, boredom, sleepiness, calm, and contentment (these were the states actors had been asked to pose). Polar coordinates in emotion space for the 19 anchors are given in Table 1 , and the 19 are plotted and associated with specific category labels in Figure I .
Procedure. In the experimental conditions, a female experimenter told the subject that we needed ratings of a large number of photographs of facial expressions and could offer $1 in exchange for ratings of two. Two were shown, and described as two drawn at random. The subject was asked to rate each one independently of the other, beginning on the left, thus rating the anchor first and the target last. These instructions were designed to create both an explicit and implicit demand to judge the photographs in relation to the same larger context rather than to compare them to each other.
Each subject rated only two stimuli, the anchor and the target, which were presented simultaneously. The subject made two judgments about the feeling expressed in each face. First, she made a qualitative (categorical) judgment of the emotion she saw in the face by selecting which one of four categories (interested, sad, upset, or calm) best described the feeling. Second, she made a quantitative or dimensional rating of the pleasure-displeasure and, separately, the arousal-sleepiness expressed in the face by completing Mehrabian and Russell's (1974) measures of pleasure and arousal.
In the control condition, the same procedure was followed, except that only the target stimulus was shown and rated.
Results
The quantitative pleasure and arousal ratings of the feeling perceived in the target stimulus varied reliably with experimental condition: for pleasure, F(IS, 266) = 3.86; p < .001; for arousal, f\l8, 266) = 6.94, p < .001, The results from each experimental condition are given in Table 1 ote. Distance is calculated in a space with a potential range of-24 to +24. Angles are measured counterclockwise beginning at the right side of the horizontal (see Figure 3) . Displacement of target is the difference in judgments of the target between the experimental condition and the control condition.
• The difference between angle of anchor and angle of displacement; the smaller number was subtracted from the larger.
shown for the target is its distance and angle relative to the judgments given by the control group. The average amount of displacement, 6.57, was 42% of the average distance between the anchor and the neutral point. The angle of displacement was expected to differ by 180° from the angular coordinate of the anchor. The observed differences ranged from 98.58° to 227.74°, but two thirds were within ±20° of the predicted value of 180°, and the mean was 178.05°.
To illustrate the obtained displacements, the results for the experimental condition involving Anchor 1 are shown in Figure   3B . Results for two other conditions are shown in Figures 3C and 3D.
These quantitative displacements corresponded to shifts in qualitative (categorical) judgments of the target stimulus. Subjects had been offered a choice of four different emotion terms, one from each of the four quadrants of the emotion space: interested, sad, upset, and calm. Subjects in the control condition showed no strong preference among them: 17% chose interested, 30% upset. 20% sad, and 33% calm. Did Anchor 1, which had pushed the target stimulus toward the lower left (sad) quadrant, produce a preference for sad? The modal category choice, which was calm in the control group, was sad among subjects shown Anchor 1. Conversely, preference for interested dropped from 17% to 7%. This result was not atypical (see Table 2 ). Variations in frequency of choice of the four emotion categories across the set of 19 experimental conditions were large, much greater than that expected by chance, x 2 (54, N = 283) = 135.9, p < .001. Moreover, the variations were systematic: When the target stimulus had been pushed in a particular direction, the emotion label from that quadrant was selected more often.
Experiment 2: Replication and Extension
In the first experiment, all subjects were female, there was only one target stimulus, the face shown in the anchor stimulus was always that of a different person from the one shown in the target, and the set of category labels provided to subjects was limited to four. The next experiment sought to replicate the basic findings of the first with these conditions altered.
Participants were male rather than female; there were two new target expressions; anchor stimuli consisted, in half of the cases, of facial expressions posed by the same person who had posed the target expression; and a different set of category labels, including those typically used by Ekman and Friesen (e.g., 1976 ) in their research on facial expressions, were given to subjects. There were four anchor stimuli and two target stimuli, all posed by two women. Each actress posed a neutral, a happy, and a sad expression. The neutral expressions were the targets, and the happy and sad expressions served as anchors. Subjects could categorize the target as happy, surprised, afraid, angry, disgusted, or sad.
Method
The method was the same as that of Experiment 1 except that subjects were 150 male undergraduates, and stimuli were six facial expressions. From Ekman and Friesen's (1976) collection, we selected a neutral expression, a happy expression, and a sad expression posed by each of two actresses. Polar coordinates for the anchors are given in Table 3 . Note. Number shown is the number of subjects who selected that category label as the best of the four descriptors. N = 15 per condition, except for Conditions 13 and 15, in each of which one subject's data were missing. esults Both pleasure-F(4,70} = 14.90, p < .001, for target X; F(4, 70) = 8.81, p < .001, for target M-and arousal ratings-^4, 70)= 15.90,p<.001, for target X;F(4,70)= I.14,ns, for target M-of the targets varied with experimental condition. The amount and angle of the displacements are given in Table 3 . The average amount of displacement was 8.0 units, which is 57% of the average distance from the origin to an anchor-an even greater displacement than seen in Experiment 1. The angle of displacement differed from the angular coordinate of the anchor inducing that displacement by, on the average, 180.7°.
We had anticipated that the displacement produced by the same person's facial expression might be greater than that produced by another person's. In feet, there was a nonsignificant trend in the opposite direction: The average displacement produced by a photograph of the same person was 7.3 units, that by a photograph of another was 8.6 units.
Did the emotion label selected as the best descriptor vary with the anchor previously seen? The frequency of category choice is shown in Table 4 to vary with type of anchor, x 2 (5, N = 120) = 40.72, p < .01. Because the number of categories to choose from was large relative to the number of subjects, we omitted data from the two control groups and collapsed across actress. Having seen a happy anchor, subjects' modal choice was sad. Having seen a sad anchor, subjects* modal choice was happy.
Experiment 3: A Virtual Anchor
What is the effect on the perception of a target of seeing two anchor expressions? One hypothesis suggested by our geometric Note. Number shown is the number of subjects who selected that category label. Frequency of category label is not independent of category of anchor, X 2 (5, N = 120) = 40.72, p < .01.
language is that the two anchors are simply added together. A new, "virtual" anchor is created that is the resultant vector formed by summing the vectors corresponding to the two anchors. Our specific hypothesis is illustrated in Figure 4 . Two anchors are plotted at points Ai and AI . When added together, they produce a resultant vector at 140.7° and at a distance of 18.87 units from the origin. If this resultant vector acts as a new virtual anchor and if we assume a magnitude of impact equivalent to that obtained in Experiment 1, we should be able to predict the shift in judgment of any target shown after A, and A 2 . The direction of shift would be 320.7° (i.e., 140.7°+ 180°). The magnitude of shift would be 7.93 units (i.e., 42% X 18.87). Note. P = pleasure value; A = arousal value.
fall at P = 6.44 and A = -8.49. This admittedly overly precise prediction, as well as three analogous ones, were tested in the following experiment.
Method
The method was the same as that of Experiment 1 except for the following changes.
Subjects. Subjects were 100 adults (of both sexes and a broad range of ages) who attended an open house at the University of British Columbia. Volunteers were solicited with a sign that read, "What can you tell about someone by looking at their face?"
Stimuli. Nine photographs of facial expressions, each posed by a different actor, were used as stimuli. The target was the same in all conditions and was rated by the control group as relatively neutral: P = 0.30, A = -2.35. Each of the four experimental conditions included two anchor photographs; their coordinates in the emotion space are given in Table 5 . Their categorical names are as follows: Condition 1, sad and disgusted; Condition 2, calm and excited; Condition 3, surprised and sad; and Condition 4, contented and bored.
Procedure. The subject was seated in a booth facing the experimenter and was shown three photographs (or one, the target, in the control condition). To increase the sensitivity of the categorical rating procedure, a quantitative scale replaced the forced choice scale. The subject rated each of ten category names-happy, excited, surprised, afraid, angry, disgusted, sad, sleepy, calm , and content-on a scale from 0 (not at all) to 4 (extremely).
Order of presentation. The order of presentation of the two anchor stimuli was countert>alanced within each condition. Preliminary analysis showed no statistically significant effect (a = .05) of order on pleasure and arousal ratings of the target. Order was therefore omitted in analyses reported here.
Results
The dimensional ratings of the target varied with experimental condition significantly for pleasure-displeasure, F = (4,95) 14.92, p < .001, but not for arousal-sleepiness. These results are shown in Table 5 , in which each experimental condition is represented by the PandA values for its two anchors. Next are given P and A values for the resultant vector, formed by summing the two actual anchors. These values are then converted to polar coordinates. From the polar coordinates, we predicted a specific shift in the target: The predicted magnitude was 42% of the magnitude of the resultant vector; the predicted angle was the angular coordinate of the resultant vector plus 180°. In the last columns is the observed shift in the target. As is shown, the predictions were borne out to a surprising degree in most cases.
The average observed magnitude of shift was 41% of the magnitude of the resultant; the observed angle of shift differed on the average by 170.3° from the angular coordinate of the resultant vector.
Categorical ratings of the target varied significantly for 7 of the 10 categories (Table 6 ) and generally in the predicted direction. Consider, for example, Condition I, in which the subject first saw two anchors, a sad expression and a disgust expression.
What sort of shift in category rating could be anticipated? According to our model, the resultant vector formed an anchor lying to the left and slightly upward, which predicts a shift in the target to the right and slightly downward. Categories to the left (such as afraid, angry, disgusted, and sad) should become less applicable; categories to the right (such as calm, contented, and happy) should become more applicable. As is illustrated in Figure 5 , the change in categorical ratings observed in Condition 1 followed just such a pattern. The 10 categories are ordered along the abscissa as they would fall around the periphery of the emotion space of Figure 1 by arbitrarily clipping the circle between sad nod sleepy. If the categories were precisely ordered and if the category ratings were error free, then our model provides a simple prediction: Change in rating should follow a sine curve with a minimum value at the angle of the resultant vector and a maximum value 180° away. In general, the pattern seen approximates this prediction.
The results of this experiment are consistent with the idea that an adaptation level (Kelson, 1964} is built up over time by simple addition of (the vectors corresponding to) expressions encountered. Still, further evidence is required to specify that process precisely. The large magnitude of the shifts seen here and in the previous two experiments suggests a recency effect. That is, if all encounters in a lifetime were weighted equally, a single new stimulus would have negligible influence against the cumulative impact of the past We might therefore suppose that recently encountered stimuli are heavily weighted in determining the scale of judgment. If so, we should anticipate limitations to our procedure of calculating a resultant vector in order to predict the influence of more than one previous encounter. On the other hand, we failed to find an eflect of order of the two anchors, and further work in which more anchors are included would be needed to clarify their cumulative impact.
Experiment 4: Successive Presentation of a More Expressive Target
So far, our target expressions have been relatively neutral, and, although rated last, they were shown alongside the anchor stimulus or stimuli. We next studied five targets, four of which were more expressive of feeling than targets included in the first three experiments. The method was changed to successive rather than simultaneous presentation: An anchor was shown first and rated alone; it was then removed from sight before the target stimulus was shown.
Method
The method was the same as that of Experiment I except for the following changes.
Subjects. Subjects were 300 undergraduates of both sexes who received course credit for their participation.
Stimuli. Five new target stimuli were obtained by asking one woman to pose a sequence of expressions, differing mainly in degree of arousal: sleepy, semi-sleepy, neutral, alert, aroused. The five targets, as seen by control groups, are plotted in emotion space in Figure 6 ; polar coordinates are given in Table 7 . There were two anchors, both chosen from Experiment I: one was a prototypical happy expression (P = 14.8, A = 5.8);theotherwasaprototypicalsadexpression(P = -15.0,A = -8.8).
Procedure. Subjects were randomly assigned to one of 15 conditions. In the 5 control conditions, the subject was first shown one of the five target stimuli and asked to make dimensional ratings (pleasure and arousal) and qualitative judgments (categorization as surprised, afraid, angry, disgusied, sad, sleepy, calm, happy, or excited) about the feeling expressed there. In the 10 experimental conditions, the subject first saw and rated an anchor stimulus. (In 5 conditions, the subject saw the happy anchor, in the other 5, the subject saw the sad anchor.) Next, the anchor was removed from sight and the subject saw and rated one of the target expressions.
Results
A separate analysis of variance was used for each of the five targets. As is shown in Table 7 , pleasure ratings varied reliably with experimental condition for four of the five targets. Arousal ratings varied reliably for two of the five targets. The arousal effect was understandably the weaker because anchor stimuli had been selected to differ primarily in pleasure-displeasure.
For each target, the amount and angle of displacement induced by an anchor should be predictable from the polar coordinates of that anchor. If we extrapolate from Experiment 1, we would anticipate that the amount of displacement would be roughly 42% of the distance from the origin to the anchor, and that the angle of displacement in the target would be roughly 180° different from the angular coordinate of the anchor. Specifically, the sad anchor (polar coordinates of 17.42, 210.28°) should produce, in each target, a displacement of 7.32 units (i.e.,42%X 17.42) at an angle of 30.28° (i.e., 210.28'+ 180* = 390.28° = 30.28°) from the horizontal. The actual result, averaged across the five targets, was 7.66 units at an angle of 41.90". The happy anchor (polar coordinates of 15.90, 21.40°) was predicted to produce a displacement of 6,68 units at an angle of 201.40°. The observed result was 5.22 units at an angle of 161.84". The separate results for each target are given in TableS.
The results obtained with the sad anchor are illustrated in Figure 6 . There was clearly a displacement in the ratings of each target in roughly the right direction and amount. There is also some hint that targets expressing more arousal are more difficult to displace. There is also a hint, although it could well be ased on coincidence, that the angle of displacement varies with target. That is, the angle of displacement appears to rise as the target changes from sleepy to aroused. Neither of these suggestions received support from the results with the happy anchor, as is indicated in Table 8 , and they can only be left for further study.
Categorization of the targets shifted with the anchor in a way that mirrored their displacement in emotion space. Table 9 gives an overview of this shift. Data from all five targets were combined, positive categories (excited, happy, and calm) were combined, and negative categories (afraid, angry, disgusted, sad) were combined. Having seen the sad anchor, subjects were more likely to choose a positive category for a target. Having seen the happy anchor, they were more likely to choose a negative category. This general pattern occurred for each target, although the particular positive or negative category selected var- ied understandably with the target. Targets 1 and 2 (sleepy and semi-sleepy) were more likely to be labeled calm or happy after the sad anchor and more likely to be labeled sad or (for Target 1) disgusted after the happy anchor. Target 3 (neutral) was more likely to be labeled calm, happy, or excited after the sad anchor and sad or afraid after the happy anchor. Targets 4 and 5 (alert and aroused) were more likely to be labeled excited after the sad anchor and angry or afraid after the happy anchor. In the statements above, "more likely" is to be taken as relative to both the control condition and the other experimental condition.
In the five control conditions, after seeing and rating the target, each subject saw and rated the woman's face shown in Figure 2 (P = -3.1, A = -1.3). Pleasure ratings of this latter stimulus varied reliably across the five conditions, F(4,95) = 2.8, p < .05, although arousal ratings did not, at least not at a conventional level of significance, F(4,95) = 2.1, p < . 10. The average displacement was large (5.37 units, which was 59.6% of the average distance from the origin to the five stimuli seen first). The angle of the displacement varied widely, with a mean of 129.6°d ifference between the angle of displacement and the angle from the origin to the stimulus seen first. These results suggest that anchors need not be prototypical and extreme expressions of emotion in order to induce change in the perception of a subsequently seen face.
Experiment 5: Target Surprise Is the perception of an even more expressive face also relative? Even a prototypical expression of a basic emotion? The present study examined this question by using as a target a prototypical expression of what Ekman (1982) and Izard (1971) have called a basic emotion, surprise. There were two experimental conditions (plus a control condition): Condition E (excitement), in which the anchor was a prototypical expression of excitement, and Condition F (fear), in which the anchor was a prototypical expression of fear. Predictions from our model for Condition E are illustrated in the upper left of Figure 7 : Simply assuming that displacements will occur in precisely the same way as seen so far predicts that seeing an excited anchor will push the judgment of the surprise target down and to the left. Such a shift would still leave the target far from neutral, but the change in pleasure and arousal should be measureable and there should be some change in the applicability to the target of such category labels as surprised, afraid, and excited: The target should appear less surprised and shift toward afraid and away from excited. Analogous predictions for the fear anchor {Condition F) are shown in the upper right of Figure 7 ; here the target should again appear less surprised, but in this case it should shift away from afraid and toward excited.
Excited Expression as

Method
Subjects. Subjects were 60 female undergraduates.
Stimuli. There were three photographs. Two were taken from Ekman andFriesen's (1976) collection, where they were labeled surprise (used as our target) and/azr (used as the Anchor in Condition F). The third photograph was taken from our own collection; an actress had been asked to pose excitement (this was used as the anchor in Condition E).
Procedure. The categorical rating procedure was that used in Experiment 3: the names of 10 emotion categories* each rated on a 5-point scale.
Results
The dimensional ratings of the target varied with condition.
The effect was significant for arousal, F(2, 57) = 6.20, p < .01, but not for pleasure, F(2, 57) = 1.75, ns. Nevertheless, the shift in pleasure was in the expected direction and the pleasure ratings did diner significantly between the two experimental conditions, t(df= 38) = 1.82, p < .05, one-tailed. The magnitude and angle of shift is given in Table 10 . The magnitude, 7.13 units, was 39.4% of the average distance to the anchor, surprisingly close to the figures obtained with less expressive targets. The angle of displacement differed by an average of 184.4° from the angular coordinate of the anchor, although both observed angles represent less than the expected shift on the pleasure dimension.
We had anticipated small but systematic changes in the quantitative category ratings, and this is what we observed. In all three conditions, the highest mean rating went to surprised, but the magnitude varied with condition, F(2, 57) = 3.6, p < .05, and, as expected, was highest in the control group. In all three conditions, the target was also rated as somewhat excited, but the magnitude varied with condition, f\2, 57) = 9.6, p< .001, and, as expected, was least in Condition E. In all three conditions, the target was rated as somewhat afraid; the magnitude did not vary significantly with condition. Put in different terms, the target was seen as expressing a slightly different feeling depending on the anchor seen. When the anchor was an expression of fear, the highest rating of the target was surprised and the second highest excited. When the anchor was an expression of excitement, the highest rating of the target was surprised, the second highest afraid.
Perception of even a prototypical expression of surprise is relative rather than absolute. Quantitative shifts were only slightly smaller than those with a neutral target. On the other hand, categorical changes were understandably more difficult to detect. Each category covers a range of the emotion space of Figure 1 , and a target can move around in that space with only slight change in its categorization. Even so, the emotional message read by different observers was subtly different. The control group saw the target as expressing intense surprise. Subjects in Condition E saw the target as expressing a less intense but more negative surprise: surprise tinged with fear. And those in Condition F saw the target as expressing a less intense but more pleas- " Difference between angle of anchor and angle of displacement; the smaller number was subtracted from the larger. The predicted difference is 180*.
ant surprise: a surprise tinged with excitement. Perhaps we can say that subjects in the control group saw surprise, subjects in Condition E saw a surprise-fear blend, and subjects in Condition F saw a surprise-excitement blend, all in the same face.
Experiment 6: Target Anger So far, our target expressions have been relatively neutral on pleasure-displeasure, and all were posed. In this final experiment, our target was a photograph of a spontaneous expression of a negative emotion, anger. The photograph was taken by Paul Ekman (1980) in a primitive village of people who were ignorant of the uses of a camera. We used the one expression of anger that Ekman was able to find.
According to ratings by our control group, this target expression of anger fell in emotion space at P = -10.9, A -5.6, With this starting point, we could anticipate only limited changes in its categorization: This target is unlikely ever to be judged happy. Nevertheless, if the target changes in arousal, some change in categorization should occur. As it moves downward in emotion space it should appear less angry and more sad. As it moves upward it should appear more angry and perhaps more disgusted, or even afraid. These possibilities guided the design of the experiment.
There were 10 experimental conditions. Of these, 8 used single anchors; their locations in emotion space are shown in Figure 8 , labeled AI through A g . The remaining two conditions used the vector addition method of Experiment Three to form resultant vectors that were extremely high or low in arousal.
The combination of a surprise expression and a fear expression was used to produce a virtual anchor called the high-arousal vector Hi P = -12.2, A = 28.4. The combination of a calm expression and a sad expression was used to produce a virtual anchor called the taw-arousal vector at P = -3.4, A = -13.0.
The locations of the two resultant vectors are also shown in Figure 8 .
Method
Subjects. Subjects were 240 undergraduates of both sexes. Stimuli. The target was an expression of anger taken from Plate 17 in Ekman's (1980) collection. The eight single anchor stimuli were taken from Experiment 1 to represent excitement, surprise, fear, anger, disgust, sadness, calmness, and contentment. The virtual anchors were Procedure. In this experiment, we asked subjects to make two sorts of categorical judgments in addition to the dimensional ratings. The subject first selected the single best label from a list of 10 category labels. He or she was then given a separate sheet of paper calling for an additional rating of the target. Four category labels were listed: fear, anger, disgust, and sadness. The subject was asked to rate on a 5-point scale (0= not at all to 4 = extremely) the intensity of each of these emotions expressed by the target.
Order of presentation. The order of presentation of the two anchor stimuli was counterbalanced within each ofthe relevant conditions. Preliminary analysis showed no statistically significant effect (a -.05) of order on pleasure and arousal ratings ofthe target. Order was therefore omitted in analyses reported here.
Results
The arousal-sleepiness ratings of the target stimulus varied significantly with experimental condition, F(IQ, 229) = 7.79, p < .001, but the pleasure-displeasure ratings did not, F(\Q, 229) = 1.44, ns. Table 11 gives the displacement ofthe target in each experimental condition in terms of distance and angle relative to the control group. The average magnitude of displacement was 5.2 units, which is 29% ofthe magnitude ofthe anchor (actual or virtual). The angle of displacement differed on the average by 173.6° from the angular coordinate of the anchor, although only half the observed differences were within ±30° of the predicted 180°. As is illustrated in Figure 8 , displacements in arousal were as predicted; discrepancy between actual and predicted angle was due to lack of displacement on the pleasure-displeasure dimension.
The categorical ratings reflected the dimensional changes (Table 12 ). Quantitative ratings of fear, F(IQ, 229) = 1.89, p < .05, and disgust, F( 10,229) = 2.19, p < .05, varied significantly with experimental condition, but these results were due to a single effect: The target was judged less afraid by subjects who had seen the fear anchor (Aj) and judged less disgusted by subjects who had seen the disgust anchor (As). More interesting results were obtained with anger and sadness.
Anger was the most frequently chosen category and was rated highest on the 0 to 4 scale. Still, both frequency of choice, x 2 ( 10, N = 240) = 27,9, p < .Oi, and quantitative rating, F( 10,229) = 2.05, p < .05, varied with experimental condition. We had anticipated that the target would appear less angry after seeing an anchor with a high arousal value (Ai, Aj, Aj, A4, AS, and the high-arousal vector)-and more angry after an anchor with a low arousal value (Ae, A 7 , and the low-arousal vector). When 
Discussion
Various parameters must be examined before the generality and limits of the relational effects seen here can be known. Relational effects were observed here across a range of observers. But there may be experts in the perception of emotion less subject to such effects, or, perhaps, experts can be trained. Relational effects were observed here with 10 different facial expressions as targets, including expressions purported to be of such "basic" emotions as anger and surprise. But there may be facial expressions less subject to these effects, and we saw some indication that pleasure-displeasure may be more stable than arousalsleepiness ratings for more expressive targets.
A question is also sometimes raised about whether the kind of shift observed here is a genuine perceptual phenomenon, a shift in the way the target is actually perceived. Perhaps, it has been argued, the effect is a semantic phenomenon, a shift in the use of words induced when subjects are required to use unfamiliar, particularly quantitative, rating scales. The present studies were not designed to address this issue, and we have little to say on the topic beyond what was said by Manis (1971) , who discussed the implications of these two interpretations and offered a series of studies on ratings of facial expressions that favored the perceptual over the semantic interpretation. The present results are consistent with his argument. For those who think that shifts are due to unfamiliar quantitative rating scales, the shifts observed here in freely chosen category labels may be hard to explain. But before a more definitive test differentiating these two interpretations is possible, we need a more precise statement differentiating perceptual from semantic. Such a statement would be needed, for example, in order to know the relevance to this debate of such experimental findings as (a) those reported by Sherman, Ahlm, Herman, and Lynn (1978) , in which judgmental shifts were shown to predict subsequent overt behavior and (b) those reported by Coren and Miller (1974) , in which shifts in perceived size were demonstrated with a nonverbal measure of perceived size (subjects selected a comparison stimulus of apparent equivalent size). In short, questions inevitably remain. The geometric model we have proposed is a first approximation, a hypothesis to be Categorization is a matter of degree and emotion categories are systematically interrelated-all "errors" are not equal. Such contentions have been advanced previously on the basis of correlational research (e.g., Russell & Mehrabian, 1977) . For example, correlational research had suggested that happy and sad, rather than discrete categories, form a single bipolar continuum. The present studies make the same suggestion: When a neutral target moved 180° away from a happy anchor, it appeared sad. When it moved 180° away from a sad anchor, it appeared happy. This result is hard to explain unless happy is the bipolar opposite of sad. Correlational research had also suggested that the similarity between emotion categories can be represented by placing them in a circular order (Russell, 1980) .
In Experiments 3 and 6, seeing two anchors shifted the categorization of the target in the manner predicted by the place of those two anchors in the circular ordering. If emotion categories were discrete and unrelated to one another, this result would be hard to explain. More generally, when a target stimulus was pushed in a particular direction in emotion space, specific categorical emotion labels become more applicable, others less applicable. Which category the observer selected was understandable by knowing how categories are related to one another and to the pleasure and arousal dimensions.
We might also question the notion of accuracy. The observed relativity of subjects' judgments questions their accuracy but, what's more important, it questions whether accuracy is the best question to ask. The assessment of correctness or accuracy presupposes some absolute judgment, a gold standard, against which the observer can be evaluated. One attempt has been to use consensus among observers as that standard: Observers who agree with the modal response are correct; those who disagree are in error; if everyone agrees, everyone must be right. But as we have seen, consensus may be limited to experimental situations in which the context of judgment is similar for all subjects.
When the stimulus context changes, so might the consensus.
Recall Experiment 1. In one condition, 14 of the 15 observers judged the woman shown in the target stimulus to be calm; in another condition, only 1 of the 15 observers judged her to be calm and the modal response was that she was upset. In Experiment 6, the consensus that the woman was expressing anger disappeared in two experimental groups where the modal opinion was that she was sad. Consensus about the emotion expressed in a face may be reliable only with respect to a limited range of contexts.
It might be thought that an absolute standard could be found in an expert's judgment, or in the judgment of the person experiencing the emotion. But these judgments too are made in some context and may be dependent on that context. We can think of no privileged context that could serve as the unarguable standard for an absolute judgment. Rather than evaluating an observer's judgments as accurate or inaccurate, we may find a descriptive approach more useful. Human perception of emotion in facial expressions appears to stem from systematic and understandable processes. Even if we cannot specify the emotional message of a face in an absolute sense, we can specify the message relative to particular observational contexts.
